Recombinant human tumor antigen MUC1 expressed in insect cells: structure and immunogenicity.
MUC1, a member of the mucin family of molecules, is a transmembrane glycoprotein abundantly expressed on human ductal epithelial cells and tumors originating from those cells. MUC1 expressed by malignant cells is aberrantly O-glycosylated. Differences in O-glycosylation of the tandem repeat region of MUC1 make tumor and normal forms of this antigen immunologically distinct. The tumor-specific glycoform is, therefore, expected to be a good target for immunotherapy and a good immunogen for generation of antitumor immune responses. We have generated a renewable source of this glycoform by expressing MUC1 cDNA in Sf-9 insect cells using a baculovirus vector. This form of MUC1 (BV-MUC1) is O-glycosylated at a very low level, approximately 0.3% (w/w), and this is not due to the lack of appropriate glycosylotransferases in insect cells. Peptidyl GalNAc-transferases isolated from Sf-9 cells were able to glycosylate in vitro a synthetic MUC1 peptide as efficiently as the transferases isolated from human milk. Neither preparation of peptidyl GalNAc-transferases, however, was able to glycosylate BV-MUC1. This underglycosylated recombinant MUC1 mimics underglycosylated MUC1 on human tumor cells and could serve as an immunogen to stimulate responses that would recognize MUC1 on tumor cells. To test this we immunized mice with Sf-9 cells expressing BV-MUC1. Sera from immunized mice recognized MUC1 on human tumor cells. We also generated MUC1-specific T cells that proliferated in response to synthetic MUC1 peptide.